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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 

1. Claims 39, 50, 59 and 60 are rejected under 35 U. S. C. 102(b) as being anticipated by 
Shimizu et al. (US Pat. 5,217,910, hereinafter Shimizu). 

Regarding claims 39 and 59, Shimizu discloses in figs. 9E a semiconductor device 
comprising: 

a.semiconductor substrate 21; 

a channel region formed in semiconductor substrate 2 1 ; wherein channel region is located 
between source and drain regions p; 

at least first and second impurity regions 37 formed in channel region wherein first 
impurity region 37 (on the left side of the gate) is in contact with source region p and second 
impurity region 37 (on the right side of the gate) is in contact with the drain region p; first and 
second impurity regions 37 (n-type) are doped with an impurity of a conductivity type opposite 
to source and drain regions (p-type); wherein first (left side) and second (right side) impurity 
regions are separated from each other. 

at least third and fourth impurity regions 3 1 (n~ -doped regions) formed in semiconductor 
substrate wherein third and fourth impurity regions 31 are electrically in contact with the 
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source/drain regions (p-doped regions) and are separated from each other and wherein a 
conductivity type of third and fourth impurity regions (n-type) are opposite to that of source and 
drain regions (p-type) 

a gate insulating film formed over the channel region; and 

a gate electrode 28 over the channel region with the gate insulating, film interposed 
therebetween, wherein first (left side) and second (right side) impurity regions are separated from 
each other. 

Regarding claim 50, Shimizu discloses in figs. 9E a semiconductor device comprising: 
a semiconductor substrate 21; 

a channel region formed in semiconductor substrate 2 1 ; wherein channel region is located 
between p-source and p-drain regions; 

at least first and second impurity regions 3 1 formed in channel region wherein first 
impurity region 3 1 (on the left side of the gate) is electrically in contact with the p-source region 
(left p-region) and second impurity region 3 1 (on the right side of the gate) is electrically in 
contact with the p-drain region (right p-region); first and second impurity regions 3 1 (n-type) are 
doped with an impurity of a conductivity type opposite to source and drain regions (p-type); 
wherein first (left side) and second (right side) impurity regions are separated from each other; in 
other word, the first and second impurity regions 3 1 are in contact with the same pair of p- 
source/drain. 

at least third and fourth impurity regions 37 (n" -doped regions) formed in semiconductor 
substrate wherein third impurity regions 37 (right n-region 37) are electrically in contact with 
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the drain regions (right p-region) and fourth impurity regions 37 (left n-region 37) are 
electrically in contact with the source regions (left p-region) 

a gate insulating film formed over the channel region; and 

a gate electrode 28 over the channel region with the gate insulating, film interposed 
therebetween, wherein first (left side) and second (right side) impurity regions are separated from 
each other; and wherein first and second impurity regions 3 1 are overlapped by gate electrode at 
least partly. 

Note that claim 50 does not require the 1 st and 2 nd regions both physically/electrically 
contact with the same source (or both physically/electrically contact with the same drain). 
Claim 60 does not require the 3 rd and 4 th regions physically/electrically contact with another 
pair of source/drain. Shimizu, in figs. 9E, discloses first and second n-type regions 3 1 are 
electrically in contact with the same pair of the p-type source and drain regions. 



FIQ.9E 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, i f the 
differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in w hich the invention was made. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims 
was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point 
out the inventor and invention dates of each claim that was not commonly owned at the time 
a later invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

2. Claims 40-42 and 5 1-53 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Shimizu (US Pat. 5,217,910). 

Shimizu discloses a but fails to disclose the concentration of the first, second impurity 
region is about lxlO 17 to 5xl0 19 atoms/cm 3 (claims 40 and 51); the width of first, second 
impurity regions along boundary is 0.05 to 0.3 urn (claims 41 and 52); the interval between first 
and second impurity regions is 0.04 to 0.6 |im (claims 42 and 53). It appears that having a 
specific width/ interval and concentration of the impurity regions as claimed is prima facie 
obvious due to the fact that one can vary the width/ interval and concentration of the impurity 
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regions in order to achieve a specific MOSFET device. Furthermore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the combined 
process of Shimizu in view of Sanchez by selecting a suitable the width/ interval and 
concentration, since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or working ranges involves only routine skill in the art. In 
re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). Moreover, as the width/ interval 
and concentration of the impurity regions does seem to be critical to the invention, it must be 
shown that any one or all of the listed materials yield an unexpected product or result. In re 
Margolis 228 USPQ 940 (Fed. Cir. 1986); In re Kirsch 182 USPQ 286 (CCPA 1974); In re 
Suether 181 USPQ 36 (CCPA 1974); In re Costello 178 USPQ 290 (CCPA 1973); In re Von 
Schickh 150 USPQ 300 (CCPA 1966); In re Sussman 60 USPQ 538 (CCPA 1944); In re Kaplan 
45 USPQ 175 (CCPA 1940). 

3. Claims 54-58 and 61 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Shimizu (US Pat. 5,217,910) in view of Sanchez (US Pat. 5,583,067). 

Regarding claims 54, 55 and 61, Shimizu discloses in figs. 9E a semiconductor device 
comprising: 

a semiconductor substrate 2 1 ; 

a channel region formed in semiconductor substrate 21; wherein channel region is located 
between p-source and p-drain regions; 

at least first and second impurity regions 3 1 formed in channel region wherein first 
impurity region 3 1 (on the left side of the gate) is electrically in contact with the p-source region 
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(left p-region) and second impurity region 3 1 (on the right side of the gate) is electrically in 
contact with the p-drain region (right p-region); first and second impurity regions 3 1 (n-type) are 
doped with an impurity of a conductivity type opposite to source and drain regions (p-type); 
wherein first (left side) and second (right side) impurity regions are separated from each other; in 
other word, the first and second impurity regions 3 1 are in contact with the same pair of p- 
source/drain. 

at least third and fourth impurity regions 37 (n~ -doped regions) formed in semiconductor 
substrate wherein third impurity regions 37 (right n-region 37) are electrically in contact with 
the drain regions (right p-region) and fourth impurity regions 37 (left n-region 37) are 
electrically in contact with the source regions (left p-region) 

a gate insulating film formed over the channel region; and 

a gate electrode 28 over the channel region with the gate insulating, film interposed 
therebetween, wherein first (left side) and second (right side) impurity regions are separated from 
each other; and wherein first and second impurity regions 3 1 are overlapped by gate electrode at 
least partly. 

Note that claim 54 does not require the 1 st and 2 nd regions both 
physically/electrically contact with the same source (or both physically/electrically contact 
with the same drain). Claim 61 does not require the 3 rd and 4 th regions 
physically/electrically contact with another pair of source/drain. Shimizu, in figs. 9E, 
discloses first and second n-type regions 3 1 are electrically in contact with the same pair of the 
p-type source and drain regions. 
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Shimizu discloses a semiconductor device as describe above but fails to disclose the 
metal silicide is formed on the source /drain surface. However, Sanchez teaches a similar gate 
structures having the silicide regions 21a/b form over the source/drain regions 20a/b (fig. 3). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the invention of Shimizu by forming the silicide regions as taught by Sanchez in order to 
form a low resistivity upper surface regions. 

Regarding claims 56-58, the combination of Shimizu and Sanchez also fails to disclose 
the concentration of the first, second impurity region is about lxlO 17 to 5xl0 19 atoms/cm 3 (claim 
56); the width of first, second impurity regions along boundary is 0.05 to 0.3 |mi (claim 57); the 
interval between first and second impurity regions is 0.04 to 0.6 [im (claim 58). It appears that 
having a specific width/ interval and concentration of the impurity regions as claimed is prima 
facie obvious due to the fact that one can vary the width/ interval and concentration of the 
impurity regions in order to achieve a specific MOSFET device. Furthermore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify the 
combined process of Shimizu in view of Sanchez by selecting a suitable the width/ interval and 
concentration, since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or working ranges involves only routine skill in the art. In 
re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). Moreover, as the width/ interval 
and concentration of the impurity regions does seem to be critical to the invention, it must be 
shown that any one or all of the listed materials yield an unexpected product or result. In re 
Margolis 228 USPQ 940 (Fed. Cir. 1986); In re Kirsch 182 USPQ 286 (CCPA 1974); In re 
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Suether 181 USPQ 36 (CCPA 1974); In re Costello 178 USPQ 290 (CCPA 1973); In re Von 
Schickh 150 USPQ 300 (CCPA 1966); In re Sussman 60 USPQ 538 (CCPA 1944); In re Kaplan 
45 USPQ 175 (CCPA 1940). 



Allowable Subject Matter 

4. Claims 43-49 are allowed. 

The following is an examiner's statement of reason for allowance: the prior art of record, 
either singularly or in combination, does not disclose or suggest a semiconductor device 
comprising: at least first and second impurity regions formed in said channel region, wherein 
said first and second impurity regions are in contact with the source region and are separated 
from each other; at least third and fourth impurity regions formed in said semiconductor channel 
wherein third and fourth impurity regions are in contact with the drain region and are separated 
from each other; wherein each of said first, second, third and fourth impurity regions is doped 
with an impurity of a conductivity type opposite to that of said source and drain regions. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and. to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



Response to Arguments 



Application/Control Number: 10/667,899 Page 10 

Art Unit: 2818 

5. Applicant's arguments with respect to claims 39-61 have been considered but are moot in 
view of the new ground(s) of rejection. 



Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Vu whose telephone number is (571) 272-1798. The 
examiner can normally be reached on Monday-Friday from 8:00am to 5:00pm. If attempt to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, Steven Loke H can 
be reached on (571) 272-1657. The fax phone number for the organization where this application 
or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/DAVID VU/ 
Primary Examiner, Art Unit 2818 



